Fucose-activated killer (FAK) cells: anomalous killers with augmented cytotoxic activity.
The effects of monosaccharides on various lymphocyte functions have provided useful probes for the study of cell-cell interactions. In this report, we show that a monosaccharide, alpha-L-fucose, significantly enhances the cytolytic capacity of MLC-induced or preincubated effector cells. The increase in activity was seen against cytotoxic T lymphocyte (CTL) targets (:relevant PHA blasts), natural killer cell (NK) targets (:K562), and natural cytotoxic cell (NC) targets (:MA-160). In addition, traditionally NK-insensitive targets (Raji cells, irrelevant and autologous PHA blasts) were lysed after preincubation of effector cells with fucose. Conversely, ADCC activity was not significantly increased with fucose induction. The addition of fucose directly to assay cultures did not enhance NK or CTL activity, whereas other sugars, such as alpha-methyl-D-mannoside and D-fructose, were inhibitory. The proportion of target-binding cells was not affected by preincubation with fucose, but the percentage of lytic conjugates was doubled. Significant augmentation of NK activity could be observed within 24 hr of incubation with alpha-L-fucose. Conversely, when fucose was added more than 24 hr after initiation of the culture, the increase in cytolytic activity was not observed. Parallel to the increase in cytolytic activity, after preincubation with alpha-L-fucose, an increase in the expression of a newly defined human NC cell marker, HNC-1A3, was observed. The HNC-1A3+ cells were not the major subpopulation responsible for fucose-induced activity, as ascertained by the use of positively sorted cells. The populations expressing antigens defined by the antibodies OKT8 and Leu-7 showed no quantitative change. The treatment of cells with OKM1 and complement (C) before culture eliminated fucose-enhanced killing, whereas similar treatment with OKT8 and C had no significant effect. The induction of fucose-activated killers (FAK) does not result in higher concentrations of interferon (IFN) in culture supernatants, in contrast to poly I:C, which induced both higher cytolytic activity and high titers of IFN. In addition, the induction of FAK was not sensitive to 100 ng/ml of cyclosporin A, suggesting that IL 2 did not play a major role in fucose activation of killing. These results provide strong evidence that alpha-L-fucose is capable of augmenting nonspecific activity by acting on OKM1+ precursors of cytotoxic cells and influencing a postbinding event.